In order to investigate the effect of sowing dates on rice yield and its components a field experiment was carried out in Randomized Complete Block Design (RCBD) with three replications at the Experimental Farm of Sakha Agricultural Research Station, Sakha, Kafr EL-Sheikh Egypt. 14 rice genotypes were tested at different sowing dates, April 1 st , April 15 th , May 1 st and May 15 th during the two successive rice seasons 2017 and 2018. The studied characters were i.e., flag leaf area, chlorophyll content, plant height, number of panicles per hill, number of filled grains per panicle, number of unfilled spikelets per panicle, 1000-grain weight (g), grain yield (t/ha), number of days from sowing to heading and growth degree days. Analysis of variance indicated that rice genotypes were significantly different for all the studied traits. The highest values of grain yield and most of the studied characters were observed under April 15 th followed by May 1 st sowing dates. Sakha108 and GZ6903-1-2-2-1 produced the highest grain yield followed by IR77510-68-1-3-3.
INTRODUCTION
Rice (Oryza sativa L.) is the world's most important food crop and energy source for about half of the world's population and ranks second in production after maize, Manjappa and Shailaja, (2014) . In Egypt rice is considered as the most popular and important field crop for several reasons: as a staple food after wheat for the Egyptian population, and as a land reclamation crop for improving the productivity of the saline soils widely spread in North delta and coastal area. The exact sowing date for rice is play a vital role in improving its growth and increasing the yield Muhammad et al. (2010) . The sowing time of rice plant is important for several reasons; firstly it ensures that vegetative growth occurs during a period of satisfactory temperatures and high levels of solar radiation, secondly, the optimum sowing time for each cultivar ensures the cold sensitive stage occurs when the minimum night temperatures are historically the warmest, thirdly, sowing on time guarantees that grain filling occurs when milder autumn temperatures are more likely, hence good grain quality is achieved Farrell et al. (2003) . Sowing date also has a direct impact on the rate of seedling establishment Tashiro et al. (1999) . Shah and Bhurer (2005) reported that more number of filled grains/panicle was obtained in the early seeding and declined gradually in the late sowing, delaying sowing decreased the grain and straw yield, harvest index, number of tillers, panicle length, number of grains/panicle and fertility %. Metwally et al. (2016) studied the effect of sowing date (15 th of April, 1 st of May and 15 th of May) on grain yield of twenty Egyptian rice genotypes, and infestation by Rajesh et al. (2015) they found that sowing date had significant effect on all studied characters. The highest values of most of the studied characters were found in the early sowing date.
The objective of the present investigation is to study the behavior of different rice genotypes at different sowing dates under the Egyptian condition.
MATERIALS AND METHODS
Field experiments were carried out at the Experimental Farm of the Sakha Research Station, Kafr EL-Sheikh Egypt, during the two successive rice seasons 2017 and 2018 to investigate the effect of different sowing dates on yield and its components for some rice genotypes. 14 rice genotypes were used in this study. The name and the origin of those genotypes are presented in Table 1 . Sowing dates were 15 th April, 1 st , 15 th and 30 th May, respectively in both seasons. The genotypes were set in a Randomized Complete Block design (RCBD) with three replications in every sowing date in both seasons. A combined analysis was used among the four sowing dates in each season for results explanation. Introduced  Indica  Introduced  12  IR77510-68-1-3-3  Introduced  Indica  Introduced  13  IR78525-140-1-1-3  Introduced  Indica  Introduced  14  IR78555-3-2-2-2  Introduced  Indica  Introduced Nitrogen fertilizer was supplied in the form of Urea (46.5%) in two equal doses as follows i.e., the first dose half as basal application and it was incorporated into the dry soil before flooding, the second dose applied after 30 days of transplanting. Phosphorus at the rate of 36 kg P 2 O 5 ha -1 was applied as basal application during soil preparation. ZnSO 4 containing 22% zinc was applied at 24 kg per hectare just before transplanting to eliminate zinc deficiency. After transplanting, 5cm water depth was maintained in the experimental plots. Weeds were chemically controlled as recommended. Insects and diseases intensively controlled through the rice season to avoid any yield loss. All other agronomic practices were followed as recommended. The flag leaf area (cm 2 ), chlorophyll content (SPAD) were measured at complete heading, plant height (cm) at maturity was measured for 5 hills per plot from the soil surface to the tip of the tallest panicle of each hill. Number of panicles per hill was counted for 5 hills from middle rows in each plot, number of filled grains per panicle, number of unfilled spikelets per panicle, 1000-grain weight (g) were measured for 10 main panicles in each plot. Grain yield (t/ha) was determined from inside 5 m 2 in each plot and adjusted to 14 % moisture content and converted to ton per hectare. Number of days from sowing to heading was counted.
The growth degree days (GDD) was calculated according to Parthasarathi et al. (2013) 
RESULTS AND DISCUSSION
Flag leaf area (cm 2 ) and chlorophyll content (SPAD) at complete heading of some rice genotypes under different sowing dates significantly due to the variation of sowing dates as well as the interaction between rice genotypes and sowing dates ( (Fig. 1) . Sakha108, IR77510-68-1-3-3 and GZ6903-1-2-2-1 gave significantly higher values of flag leaf area and chlorophyll content than the rest of the genotypes irrespective of the sowing dates.
Regarding to the interaction effect between sowing dates and rice genotypes on flag leaf area, data in Table 3 shows that sowing Sakha 108 on April 15 th resulted in highest values of that character. On the other hand, the lowest values were observed when IR72 was sown on 15 th of May. Table 4 presents the interaction effect between sowing date and rice genotype on chlorophyll content (SPAD) at complete heading. The rice genotypes GZ6903-1-2-2-1, Sakha108 and IR77510-68-1-3-3 recorded the highest values of chlorophyll content when they were sown on 15 th of April. Table 2 shows also the effect of sowing date on plant height (cm) and number of tillers per hill of tested rice genotypes at harvest. Sowing rice genotypes on April 15 th produced the tallest plant while late sowing on May 15 th showed the shortest plants irrespectively the genotype. This might be due to the longer vegetative growth phase, which enhanced to increase height. The length of vegetative phase of rice progressively reduced due to delayed planting resulting in short plant height. IR72 gave the highest values of plant height followed by GZ8479-6-2-3-1 and GZ8450-4-2-3-1-2 while, GZ8426-1-3-1-2 recorded the shortest plants whatever the sowing date. Low tillers per hill were noticed in the early sowing date (April 1 st ) and tillers increased successively with the advancement of sowing date until May 1 st and again declined thereafter. Sridevi and Chellamuthu (2015) reported that high temperature provides more rice tiller buds and thereby increases number of tillers per plant. Optimum temperature for rice tillering is 25-31 ºC. The rice tillering rate head for increase as the temperature increases. The rice genotypes GZ6903-1-2-2-1 and IR77510-68-1-3-3 produced significantly highest number of tillers per hill followed by Sakha108 irrespective of planting dates.
Concerning the interaction effect between sowing dates and rice genotypes on plant height at harvest, Data in Table 5 shows that sowing IR72 on 15 th of April or on May 1 st produced the tallest plant while IR78555-3-2-2-2 plants were the shortest when they were sown on 15 th of May. The interaction effect between sowing dates and rice genotypes on number of tillers per hill at harvest is presented in Table 6 . The maximum number of tillers per hill was recorded when either Sakha108 or GZ6903-1-2-2-1 was sown on April 15 th . Variation in plant height among different rice genotypes under different sowing dates was also observed by Rajesh Khavse et al. (2015) and Metwally et al. (2016) . Regarding the variations among the genotypes, longest panicles were observed in the genotype IR77510-68-1-3-3 followed by GZ6903-1-2-2-1 and Sakha108. Sakha108 produced the heaviest panicles followed by IR77510-68-1-3-3 and GZ8089-2-1-3-4. The highest number of branches per panicle was observed with GZ6903-1-2-2-1 followed by IR77510-68-1-3-3. GZ6903-1-2-2-1 GZ7768-10-1-5-2 GZ7971-2-3-6-1 GZ8126-1-3-1-2 Sakha108 GZ8089-2-1-3-4 GZ8426-1-3-1-2 GZ8450-4-2-3-3 GZ8450-4-2-3-1-2 GZ8479-6-2-3-1 IR72 IR77510-68-1-3-3 IR78525-140-1-1-3 IR78555-3-2-2-2 LSD 0. GZ6903-1-2-2-1 GZ7768-10-1-5-2 GZ7971-2-3-6-1 GZ8126-1-3-1-2 Sakha108 GZ8089-2-1-3-4 GZ8426-1-3-1-2 GZ8450-4-2-3-3 GZ8450-4-2-3-1-2 GZ8479-6-2-3-1 IR72 IR77510-68-1-3-3 IR78525-140-1-1-3 IR78555-3-2-2-2 Concerning the interactions' effects, the longest panicles were produced by the genotypes IR77510-68-1-3-3, Sakha108 and GZ6903-1-2-2-1 under 15 th of April GZ6903-1-2-2-1 GZ7768-10-1-5-2 GZ7971-2-3-6-1 GZ8126-1-3-1-2 Sakha108 GZ8089-2-1-3-4 GZ8426-1-3-1-2 GZ8450-4-2-3-3 GZ8450-4-2-3-1-2 GZ8479-6-2-3-1 IR72 IR77510-68-1-3-3 IR78525-140-1-1-3 IR78555-3-2-2-2 Data pertaining to the effect of sowing date on number of filled grains per panicle, number of unfilled spikelets per panicle, 1000-grain weight and grain yield of tested rice genotypes are presented in Table 11 . Significant variations were detected in respect of the effect of sowing date on number of filled grains per panicle, number of unfilled spikelets per panicle and grain yield. On the other hand, sowing date showed no significant variation in terms of 1000-grain weight. Sowing date 1 st of April recorded the highest values of number of filled grains per panicle and grain yield as well as the lowest number of unfilled spikelets per panicle. In contrast plants planted on the fourth sowing date produced the highest number of unfilled spikelets per panicle. LU Chuan-gen et al. (2007) reported that rice spikelet fertility is mainly affected by genetic background, the plant physiological characters and climatic factors such as temperature during heading period. The physiological characters affecting the spikelet fertility are starch accumulation, ATP content and stigma activity and so on, which are also affected weightily by the climatic factors. The high sterility may be attributable to failure of fertilization caused by the imperfect splitting of anther or wilting of stigma induced by high temperature Sridevi and Chellamuthu (2015) indicated that grain yield was higher when temperature during ripening stage was relatively low, an effect attributed to a more favorable balance between photosynthesis and respiration. The highest number of filled grains per panicle was observed by Sakha108 and GZ6903-1-2-2-1. Similar pattern was also found in terms of grain yield. GZ8450-4-2-3-1-2 recorded the highest number of unfilled spikelets per panicle and Sakha 108 recorded the lowest one. The heaviest 1000-grain weight was recorded by Sakha 108 while IR78555-3-2-2-2 produced the lightest 1000-grain weight. These variations among the genotypes might be due to differential genetic makeup of them.
Since rice yield is dependent on the number of panicles per hill grain weight and number of grains per panicle which were significantly higher in Sakha108 and GZ6903-1-2-2-1 and hence the higher grain yield. Bhat et al. (2015) and Metwally et al. (2016) have also reported variation in the grain yield of different rice cultivars.
Significant differences were detected due to the interactions' effects of sowing date and genotypes on number of filled grains per panicle, number of unfilled spikelets per panicle and grain yield as presented in Tables 12, 13 and 14. It was observed that highest values of number of filled grains per panicle and grain yield were produced when either GZ6903-1-2-2-1 or Sakha108 was sown on 1 st of April. GZ8450-4-2-3-3 produced the highest values of number of unfilled spikelets per panicle under the first sowing date. Sakha108 and IR78555-3-2-2-2 gave the lowest values of number of unfilled spikelets per panicle. LU Chuan-gen et al. (2007) indicated that among the climatic factors which affected rice spikelet fertility as well as grain yield, the key factor is air temperature. Similar results were also reported by Metwally et al. (2012 ), Rajesh Khavse et al. (2015 and Metwally et al. (2016) . 
GZ8479-6-2-3-1 IR72 Table 15 presents number of days to heading of the studied rice genotypes under different sowing dates.
Late sowing required minimum days to heading and early sowing needs maximum days for heading. The numbers of days for attaining complete heading stage differed from genotype to other. Shorter period from sowing to heading was required by GZ7971-2-3-6-1 than other genotypes. The maximum numbers of days from sowing to heading were recorded from either IR78555-3-2-2-2 or IR78525-140-1-1-3 under 1st of April sowing date. Air Temperature and day length were an important factor for bringing early heading in late planted plant. Parthasarathi and Jeyakumar (2013) reported that plant development depends on temperature and requires a specific amount of heat to develop from one point in their life cycle to another, such as from seeding to the harvest stage. Temperature is a key factor for the timing of biological processes, and hence the growth and development of plants. In the current study, the variations in air temperature among the different sowing dates during the growth stages are very clear in Fig. 1 Sridevi and Chellamuthu (2015) indicated that higher air temperature (both maximum and minimum) and lower diurnal variation in temperature are more conducive for early heading in rice varieties. GZ7971-2-3-6-1 GZ8126-1-3-1-2 Sakha108 GZ8089-2-1-3-4 GZ8426-1-3-1-2 GZ8450-4-2-3-3 GZ8450-4-2-3-1-2 GZ8479-6-2-3-1 IR72 Growing degree days (GDD) of different rice genotypes at the four sowing dates is presented in Table  16 . The highest GDD was accumulated by the rice plants sown on 1 st of May followed by April 15th. All rice genotypes showed higher GDD from sowing to heading stage in second and third sowing dates than early and late sowing. Generally long duration genotypes recorded higher GDD than short duration genotypes because of their longer life cycle. IR78555-3-2-2-2 accumulated the highest GDD followed by IR77510-68-1-3-3 and IR78525-140-1-1-3. Sowing GZ8450-4-2-3-1-2 on May 1 st in the first season accumulated the highest GDD. While in the second season sowing GZ8479-6-2-3-1, IR72 or IR77510-68-1-3-3 on May 1 st recorded the highest values of GDD. Rice varietal variations for accumulation of GDD to complete different phenophases had also been reported by Bhat et al. (2015) and Rajesh Khavse et al. (2015) . 
